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WactTerR J. Francis & CompPANy. 
Cory ror ENcLosure toMy, J, Allan Ross, 


The present étudy of the Mngineoring Yoonomies of the Miplgon dystem ts 
made following the instructions of the Hydro-@lectric Inquiry Somalesion., tm 
comensiiig the stady Tus sunisted by Mr. Re As Rous and Mr. Ms J. Haney, men- 
bers of the Comission, and by Mr. J. H. ¥. Bower, the Gecrotary of the Con- 
misaion. 

While the problem esamnot be solved precisely without the expenditure of an 
temense emount of time, nevertheless I believe that the remilts obtained are — 
¢@lose enough for all practical purposes and thet they show clesrly not only the 
present conditions of the oconomles, tut alee the conditions which will result 
in the future, according to the manner in which the varleble factora my be 
dealt with in one of the many different ways possible. ' 

Briefly and in the most general terms, the study shows that if the plant be 
developed so as to supply the demaml of a market for 70,000 horse power by « 
definite plan of evolution by the year 1929 at a oapltel expenditure of $13,000,0¢0 * 
end if $20.00 per horee power per annem be charged for power for minioipal pur- 
poses and $18.00 for pulp mill use, the ecoumilated deficit will disappear in the 
year 1929. Under the sume development conditions the ascumilated deficit will dis - 
appear in the year 1927 if the interest rate be taken at 5% per auwmm, snd there 
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be no charge for water rental, Similarly, with « maximum interest charge 

of 6.2% per ammm and with a water rental of $1.00 per horse power per ammn 
OM power generated, the acowmlated deficit will be ever increasing, when 

power for municipal parposes is sold at a rate verying between $20.00 and 

$18.00 per horse power per annum, And, if the interest be fixed at 5% per 

amu and the water rental be placed at $0.50 per horse power per amnum on 

power generated, the aceumilated deficit will disappear in 1928. warren | 
ponding way, other results may be deduced from the diagrams according to the 
conditions selected. 


COPY 
General, 


I have received the assistance of all the members of ny stadt sa fer es 
necessgry, and particularly the aid of Mr. D. 3. Hillis, M.A., formerly Pro- 
fessor of Mathematics at Queen's University. 

The whole of the study has been based upon the information contained in 
the volwne alrendy submitted to the Pydro-Mectric Inquiry Commission under 
the title,-"Hoonomics, Nipigon System, Estimates of Hydro-Electric Power 
Commission’, The above mentioned dooument consists essentially of the data 
supplied by Mr. F, A. Gaby, Chief Bagineer of the Hydro-Electric Power Con 
mission, in answering our requests. Hie reply to a preliminary general in~ 
quiry was subsequently amplified, and is contained in the above mentioned pre 
ument. ‘The references in the following explanation refer to the pages eee 
of. 
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The finaneial statement of the system for the year ending October Slat, 
1921, as given by lr. G, T, Clarkson, shows the capital expenditure to be . 
$6,347,708.45 if the rate of 5S per anmm be teken for the interest ohare ii. 
ing construction, or $6,587,915.22 if 6.2% be taken, the difference due to the 
Be interest rate being $40,207.77. | 

In ur. Clarkson's figures given above an amount of 415,452.67, being that 
invested for lines and station in the original syste, is not included by UB, 
since it is really apart from the "Hipigon System" under songl dayation. Mr. 
Gaby explains his view om page a2 of the above mentioned doom, as followst- 


"The capital ovrerel by the lines and station originally 
pp Ms gen ys aye By Oo pte ig ged Kam 
+ Power Company idered the cape 


ital shown in the report, have been going on 

for some time between the Public Utilities Commission of Port 

Arthur and the Fydro Commission covering the sale of these 

properties, and this report deals entirely with *Hipigon Te- 

velopment Gapital’,* 

If the anount be considered as part of the capital expenditure, the earlier 
items of capital expenditure will be increased correspondingly, but the general 
results obtained in our study will not be mterially altered in principle or in 
fact. 

The total deficit of the system for the year ending Sotober Sist, i921, hag 
been taken at $64,849,00, the interest being computed at 6.2% per anmm, and 
the water rental at $1.00 per horse power per annum for power sold; and at 
$21,710.00, the interest being computed at 5% per ammm, and the water rental 


at $0.50 per horse power per anmus for power generated. 
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DAETOBe 


The results of the studies of Er. Gaby*s estimates have been shown on the 
eight drewings foming pages 15 to 20 hereof, as follows:- 


Wesevensvecscccessdesevecsevesert ower Diagram, 

Whe cccccvcdcnsesecoteceeccccesecdmmual Reverme Dlagram, 
Lecccvcceccnsecccodeceveveosveetrorit and Loss Diagram, 
Wecccvoscevcccvscetecscceseoveerrorit and Loss Dlagrem, 
Ll ecvecvecccesesuveDescevcenesser POfit and Loss Diagram, 
Ss vadessioheanha Melt res eovsekvOfit and Loss Diagram, 
Wassesesvsvcsssecetosssoveseossirofit and Loss Diagram, 
hc sncndsddrnnseied iepiateseisaeeets and Loos Diagrem., 


Sheet 1. 


‘sheet 1 is a Powor Magram for the Mipigon System covering the operation 
for the period between 1920 and 1951, inclusive. The years 1920, 1921 end 1922 
are shown as under existing conditions, For the following years the loads are 
estimated, The basis of the estimate ie given on page 7 of the above mentioned 
document. 

Tm analysing pege 7, amd Mr. Gaby's amplification of it, we have plotted 
the uppermost of the three curves, being that marked "Power Sold". The lowest 
of the curves, being that marked “Municipal Load", represents a determination 
of the amount of power which it is estimated will be disposed of for mmicipal 
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purposes. The centre curve, marked “Power Generated", has been deduced from a 
consideration of the diversity factor, having regard to the power sold and to 
the power generated, year by year. | 

It should be noted in passing thet the estimated loads for the period from 
the year 1923 to 1931 are based on communications in the files ae the wise 
Electric Power Commission, and the Hydro-Electric Power Commission's Sateimee- 
tation of the whole situation. 


Sheet 2 has been made to : derivable from three different 
bases of selling rates. WA”, being that shown in dots, indi- 


cates the reveme, manic by year, on the Badtile that the power for municipal 
purposes 1s sold by the Hydx0-Blectric Pover Gomission at $20.00 per horse 
power per anmm for the years 1921, 1922, 1925 and 1924; at $19.00 for the years 
1928, 1926 and 1927; and at $18.00 for the years 1926, 1929 and 1950; and that 
the power for pulp mill use is sold at the uniform rete of $18.00 per horse 
power per annum, | 

The curve marked "3", being that shown in short dashes, iw drawn on the 
assumption that 411 power used for manicipal purposes is sold for $20.00 per 
horse power per amnumy and 211 power for yalp mill use at $18.00 per horse power 
per annum. 

The curve marked "C", being that show in long dashes, is s plot of the 
reverme as set out on page 11 of the stove mentioned document, ising tab das 


tual revenue has been plotted for the year 1921; the rate of $25.00 por horse 
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power per ammm for power for mmicipal purposes is used for 1922; $20.00 for 
power for minieipal purposes for the years 1923, 1924, 1926, 1926 ond 1927; 
$16,00 for the year 1928; and $15.00 for succeeding years; $18.00 per horse power 
por anmm being the constant mte for power for pulp will use, In comeotion — 

: with this curve it should be stated that the distribution of the power on page 
11 of the above mentioned dooument varies fren that given on Sheet 1, in wo 
ence to the amount of power te be sold for pulp mill use. | 


Sheet Ss 

Gheet 5, like th five which follow tt, is & Profit and Loss Dingrem, 

It atsfers tron tne macokesnd geckd only in te atetorent ‘yates for the 
sale of power, the rental for water and the rete of interest. As a result of . 
the basis for the sele of nower, the rater rented end the interest charges used. 
in its computation, Sheet 3 may be sald to represent the extreme upper iimit of 
those condi tions, namely $20,00 per horse power per armum for power for nied | 
yal purposes for the years 1922, 1923 and 1924; $19.00 for the years 1925, 1926 
and 1927; and $18.00 for the years 1928, 1929 pl 1930; and $18.00 per horse 
power per anmum for power for palp mill use, throughout, Water rental fo be 
paid by the Hydro-BLectric Powor Comaiasion 1s considered on the basis of $1.00 oy 
per horse power per anamm for power sold up to 70,000 horse power; interest has 
been taken on the capital expenditure at 6.2% per anmm for the years 1921, 1922 
and 19233 at 5.5% per anmm for the year 1924; and at BS per ammum thereafter, ‘ 
Interest on the deficit has deen computed et 5.5% per annum for the years 1922, 
1923 and 1924, ond at 5% per ammm thereafter. 
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Throughout the computations interest has bean compounded amually. 

The uppermost curve shows the Total Operating Expense, year by years ‘The 
next suoceeding curve shows the Total Revenue, yoar by year, while the curve 
below the datum line indicates the Acowmleted Deficit, year by years 

In caleulating the curve of total operating expense, page 40 of the above 
mentioned dootount has’ beoh uned ai a baste in regard do operation, maintenmnes, 
administration, witer rental, interost, sinking fund, contingencies and depre~ 
eiatione Im all cases the figures of the Hydro-ilectric Power Commission have 
been accepted unless we believed there ware good reasons for modifying them in 
which cave the reason is g o page 40, the figures of operation 
via en + widerstending that they are based on the 
operation resords of the Hydre=ileatric Power Gommission. Maintenance has also 
been taken as given on page 40, because when combined with the items under the 
need of depresiation, on the same page, the results appear reasonable. fhe items 
puder the head of administration, on the ome poets are taken as there given, 
wuderstanding that they aye based on the records of the Kytro-Rlestris Power 
Commiscions the cama) chargen for water rental, ac given on page 40, have been 
modified in all eases, the basis for Bheet 3 being that of $1.00 per horse power 
per amen for ali power sold up to 70,000 horse powers he items of intorest, 
on page 40, have been modified in the mumer explained for the Profit ani Loss 
Disgrams, sheet by sheet. The items of the sinking fmd, as given on page 40, 
have been accepted for use in the computations, being considered sufficiently 
accurates 

We have considered the capital expenditure at the md of the fiscal year, 


ont Pence per paainyerriorny ser peny evenly ec 
ovsth od? Aten yomey ye tao cormorant on 
sree 9a So OF ary «one EEtemEED tot Yen set miaatnales 
ionaephitse qackiamge of Dunes ct ees’ a se Sem swod mieh aommaten, 
merged oe wokasautttuon shaw gaiotads .aeoredne ston sie ont 
ora mbm es aoe nrg mI as wan 


sacsreanh we eat oi os wae Ws op oa et 
cnurorageefermaetbenn re 
amet ott saison somes sever aw 8 By in at 0 


od rat 1A eng 20 ety sae ati wc te > vga : _ fi ; , ! me sal 
pemog sera bi, oa he sinks gates a sinc om, aden he pe 0 a 
efeonornt te ated ete ste, rca HIDE oy a Haina Seow fe oe an 
eae sexe teen 22 se Seat bationt wenn rail sch saeathon stud guact 6 ee 
108 onyay 4 orks 2 SOA PN ee > seman ag: ge sates. ve oe scone 
pidarintttie besekiaces. gehen. sopntectugrae: at ne baal wo Boudin: ted ona 
going Esoett att fo ats aes. de pantie dao degac ot) ee pe 


Watter J. FRANcIS & Company. 
Copy For ENCLOSURE TO My, J, Allam Ross, 


(8) 


Catober Bist, to be as follows s~ 

WRL id ecdsccsccccccncecesenducese® 6,507,913.22, 

TOMB bbs sins srcccevecnnsece§ 6,068,207. 77, 

WES resececssessovsesascesecseseeG 6,862,207.77, 

W2hcccvnescscecasesccnvessvsseneG 941505000.00, 

LBB revesrececcescocvensecesesceh ll —056,000.00, 

Ullrenseesasanaeeingncnensesorss@l lg YI 000.00, 

SOND, J ivuonseussadedsdevvcivcssst it SMO Oy 

19D scacciaveccesonenevancoeveees$],670,000.00) 

LW ccccsesevs #249000915,000,000.00, 

gare Ge OP. #20 G15 000,000,004 
‘he figures for capital expenditure for the year 1924 and for subsequent years, 
have been used as given by the Hyéro-Elestric Power Commission on page 9 of the 
above mentioned document, as they eprear to be sufficiently large. 

fhe item of interest thereon has been taken at 6.2% per axmum for the years 
1921, 1922 and 1923, following at the same rate on the 1923 capital expenditure 
to the end of 1930, Interest for the year 1924 has been taken at 5.5% per amzm 
on the ospitel expenditure for that year, and at the same rate on the amount 
‘of the increase as between 1925 and 1924, continuing to the end of 1980. The 
interest on all capital expenditure added for the year 1925 ond thereafter has 
been commted at 5% per ammm. Om the deficit, interest has been computed at 
the rate of 5.5% per anmm for the years 1922, 1923 and 1924, and at 5% per amam 
thereafter. | | 
The conditions assumed for Sheet % are the most unfavorable on which we have 
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based ow caloulations, from the viewpoint of the Mipigon System. ‘the accu: 
lated deficit increases year after year, and will not be overcome within the 
period of time under consideration. 


Sheet 4. 


Sheet 4 is in the same form as Sheet 3 and ia comparable therewith, except- 
ing thet the rate for power for mmicipal purposes has been chosen at $20.00 per 
horse power per annum; the rate for power for pnip mill use has been taken at 
$18.00 per horse power per anntmy water rental has been taken at $1.00 per horse 
power per amie for powor 9672 fh yo PD.0ey horse power; while interest has hoon 
taken @xectiy os for Sheet 3. 

The conditions wder which this table has been caleulated are more favorsble 
to the System than the conditions assumed for Sheot 3, and while the former shows 
that the ncowmlated deficit will continue to increase, Sheet 4 shows that the 
acemmiated deficit will disappear about the year 1959 wider its asawmed condi~- 


tions. 


Sheet 5. 


Sheet 5 is calculated on the same principle as Sheet 4. The same rates for 
the sale of power have been assumed, and the same interest rates have been used, 
but the water rental ig nesumed to be $0.50 per horse power per anntm for power 
guverated up to 50,000 horse power. | 

"Sheet 5 shows that the results are nore favorable than in either of the 
previous sheets, and that the necmalsbed deficit will disappear in the yes? 1935 
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wnder its assumed conditions. 


Sheet 6. 


Sheet 6 is osloulated on the sume principle as Sheet 5, the only difference 
being that 5% por amum has been used as the rate of interest throughout. 

Sheet 6 shows the acewmlated deficit disappearing in the year 1928 under 
its assumed conditions. 


Sheet 7. 
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differences that the rate of $0.50 per horse powsr per annum for water rental 
has been taken on power sold with a limit of 70,000 horse powers and that the 
rate for power for mmicipel purposes diminiszhes from (25,00 down to §15,00, 
as given on page 11 of the above mentioned document. 

Sheet 7 shows the accwmlated deficit disappearing in the yeer 1926 under 
its assumed conditions. 


Sheet 8 


Sheet 8 has been calculated on the same principle as Sheet 7 with the 
differences that power for mmicipal purposes has been taken at a constant sell- 
ing rate of $20.00 per horse power per ammum; power for pulp mill use at a con- 
stant rate of $16.00 per horse power per amrum; that there are no charges for 
water rental; and that all interest has been computed at 5% per ozmum, 
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Sheet 6 shows the accurmlated deficit disappesring in the yesr 1927 uder 
Ste assumed eonds tions, 

mnie curve is enleulated for the most favorsble set of conditions which 
we hove considered, with the single excoption of the rate of $25.00 per horse 
povar per amma at the oommoemont as given by the liydro-ilactris Power Com 
mission on page 11 of the above mentioned document » 


AS = résun6 of the: gitc | f the items of acoumilated deficit 
in the disgruns, end for the sake of easy reference, the following figures are 
taken from the culowlations on which the diagrams are based:< 
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Gonglus ion. 

‘Speaking briefly, Sheets 5, 4, 5, 6, 7 and 8 are Profit ani Loss State- 
manta, wider certain assumed denthtiend-tn wieteh deuielsiones the varying 
conditions are a mmicipel selling rate diminishing from §25.00 per horse power 
1s aaa So QUO yee take” Sumer” per smeely- x vate ef Anterest-vetying te : 
tween 602% per armum and 5% per ammum; and a water rental varying between $1.00 
per horse power per omuum for power sold up to 70,000 horse power, and no 
charge for water rental. bay 

In those euses where the figuros of the Hydro~Hectric Power Comission in 
the volume containing the ohasnoke) thereof nave been accepted as sedurate for 
the purpose in hend, Little or no effect would appesr in the results which we 
have obtained by adjustments which, conceivably, might be mde in the original 
figures. Therefore, ue-no- useful purpose would be served, no attempt has bean 


‘made to adjust the figures, and I believe the results obtained are sufficiently 


soourate ‘for all practical PUrpones. 


foronto, September 16th, 1922. 
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